


MASTER  DRALINAGL  STUDY
OoF
BLACK CANYON DRAINAGE BASIN

COLORADO  SPRINGS, COLORADO




- WEICC CONCULTING ENGINEERG, INC.

1815 North Tejon Colorado Springs, Colo. 80907 (303) 634-0373 4

July 14, 1980

Mr. Dewitt Miller

Director of Public Works

P. 0. Box 1575

Colorado Springs, Colorado 80901

Dear Mr. Miller:

§
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Reference is made to the Master
Drainage Study of Black Canyon Drainage
Basin, dated February 7, 1980. 1In review-
ing this report with Mr. Gromko, we have
decided that additional stabilization
should be installed at the point where the
Black Canyon Drainage enters Fountain Creek.
This stabilization should be either large
rip-rap or the placement of rock gabion
baskets with an estimated cost of $10,000.00.
This additional item would increase the re-
commended drainage fee from $1000.00 per
acre to $1013.00 per acre.

Please include this letter as an |
amendment to the original drailnage report.

Sincerely, E

WEISS CONSULTING ENGINEERS, INC.
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G. JY Weiss
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WEICS CONCULTING ENGINEERS, INC.

1815 North Tejon Colorado Springs, Colo. 80907 (303) 634-0373

February 7, 1980

Mr. Dewitt Miller

Director of Public Works

P. 0. Box 1575

Colorado Springs, Colorado 80901

Dear Mr. Miller:

Transmitted herewith is an Engineering Study of
the Black Canyon Drainage Basin, located west of the
Garden of the Gods Park and north of Manitou Springs.

This report includes an overview of the basin
geology, the rainfall runoff characteristics, calcu-
lations for the 5 year and 100 year storms in the
developed state and the recommended drainage improve-
ments for the basin.

The study may be used as a master guide for drain-
age improvements within the basin. The included rec—
ommendations should be used as a guide, not as an in-
flexible design. The final size of all structures
should be determined by the conditions found at the
time of final design.

Sincerely,
WEISS CONSULTING ENGINEERS, INC.
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SCOPE AND REQUIREMENTS OF THE STUDY

The BlacKk Canyon Drainage Basin has not been studied
as a complete unit, insofar as can be determined. A re-—
port was prepared in 1972 by Leigh Whitehead and Associates
for B & H Development Company of Colorado Springs.

The Rampart Road system was installed through a por—
tion of the basin a number of years ago. The Castle Con-
Crete Company has an access road and a rock quarry in the
basin. The Black Canyon Picnic Grounds is located within
the area. No land development has taken place on the site
at this time, but several roads have been cut in prepara-—
tion for the proposed Cedar Heights Development.

The purpose of this study was to determine the loca-
tion and capacity of existing drainage structures, compute
the 5 year and 100 year storm flows for the developed
state, determine the size and location of any required new
drainage structures and recommend a drainage fee for the
basin.

The basin is almost totally undeveloped at this stage
and the drainage study is based upon the proposed develop-
ment, as shown on the Master Plan for Cedar Heights.

The major drainage channels through the basin were
established by nature and consist mostly of deep rocky
gullies. No attempt will be made to change these. Drain-
age structures will be added at the road crossings and
some stream bed stabilization will be required at the low-
er elevations.

The structure and channel sizes shown in this report
have been calculated from flows resultlng from the City
of Colorade Springs method of Rainfall-Runoff computations.
These sizes should be recalculated at the time of final
design to insure they fit field conditions at that time.

BASTIN DESCRIPTION

The Black Canyon Drainage Basin contains about 1426
acres or just over 2 sguare miles. The basin is slightly
over 3 miles long and 1 mile wide. It contains portions
of Sections 20, 28, 29, 32 and 33 in Township 13 South,
Range 67 West and portions of Sections 4 and 5 in Township
14 South, Range 67 West. The basin lies on the west side
of Colorado Springs.



The proposed Cedar Heights Development falls within
and consists Of the majority of the basin. Cedar Heights
consists of approximately 1100 acres with only about 750
acres being developable. The land outside the proposed
Cedar Heights project and within the drainage basin con-
sists of Pike National Forest, Castle Concrete, The Navi-
gators, Cave o0f the Winds, Garden of the Gods and several
small private property owners. Only about 40 acres of the
last mentioned land would be considered as developable.
The majority of the basin falls within the City Limits for
Colorado Springs and a small portion at the outlet is
within Manitou Springs.

The basin is well defined with the Camp Creek Drain-
age Basin lying east and Williams Canyon Drainage Basin
lying west of this site. The high elevation on the site
is 8280 and the low elevation is 6200.

The topography consists of ridges and valleys trend-
ing north-south and northwest-southeast and in general,
the area slopes to the south. Numerous and widespread
outcrops are indicative of shallow bedrock and thin resi-
dual/colluvial.

The basin is mountainous in nature. Erosion has
created a fingerlike dralinage system with steep valley
walls separated by gently rolling divides. The slopes are
guite steep. A large part of the basin cannot be develop-
ed into housing, due to its ownership and to the roughness
of the terrain. The part that can be developed will need
to be developed at low density. The only major earthmov-
ing operation required would be for building of roads; the
remainder of the area would be left in its natural condi-
tion, except for the excavation required for house con-
struction.

GEOLOGIC FORMATION, SOIL TYPES

The northern third of the basin is underlain by the
Williams Canyon Limestone of Mississippian Age. The
Williams Canyon is a thick-bedded to massive, crystalline,
hard, dense, gray limestone. This limestone has been
mined or prospected for at about six locations within the
proposed subdivision. This northern area is characterized



by very thin residual/colluvial soils and shallow, re-

sistant bedrock. In general, these soils are thinner on
ridge tops and slopes and thicker at the toe of slopes
and in drainages. The topography in this area consists

of alternating ridges and drainages trending northwest-
southeast.

The southern two-thirds of the basin is underlain
by the Fountain Formation of Permian and Pennsylvanian
Age, and soil materials derived from the Fountain Forma-
tion. The Fountain Formation i1s composed of arkosic con-
glomerates and sandstones with interbedded siltstones and
some shales. The Fountaln Formation is moderately frac-
tured and jointed, and structurally dips rather uniformly
to the southeast. Attitudes of measured bedding plains
ranged in strike from N 5 W to N 70 E and in dip from 5
to 30 degrees toward the southeast. Observations in the
existing exposures indicate a fairly well developed joint
system. The most prominent joint system strikes a few
degrees westerly of north and dips at high angles toward
the southwest and northeast.

For the most part, existing exposures in the Fountain
Formation indicates a relatively shallow residual and
colluvial soil profile over weathered and formational bed-
rock. Due to the relative abundance of sandstones and
conglomerates and their degree of competence and indura-—
tion, residual soils are usually thin over the coarse
grained units. Over the siltstones and shales, the resi-
‘dual soils become somewhat deeper.

Thicker accumulations of colluvial and slope wash
materials have also been tentatively identified. These
deposits generally consist of a mixture of weathered rock
in a sand, silt and clay matrix.

Alluvual deposits are present on the site, mostly in
the form of thin narrow bands in the drainageways and
streams. One large area of alluvium can be found in the
extreme northeast portion of the site.

The geologic information was obtained from the Geo—
logic and Soils Report For Cedar Heights Subdivision by
Lincoln-Devore, dated January 31, 1980.

An S.C.S. soils map is included with this report

showing the classification for the various areas along
with the Hydrologic Group for each. Curve numbers for the
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computations are determined by the soil group number and
type of proposed development. Composite curve numbers

pau | [ i e P T - - 1
were calculated for the sub-basins where different soil

types and, land uses occur.

The upper part of the basin is classified as X17-F
Paunsaugunt-Rock Outcrop Series and falls in Hydrologic
Group D. The lower part of the basin is classified as
I10-F Fort Wingate - Rock Outcrop Series and falls in
Hydrologic Group C.

RAINFALL AND RUNOFF PATTERNS

The basin receives a total precipitation of about 15
inches per vear, with approximately one-third of this
being in the form of snowfall. The snowfall has a much
slower rate of runoff than the average summer thunderstorm.

The ma jor portions of the annual rainfall usually
occur during the months of May, June, July and August.
The storms come in two forms: (1) The slow, four day

"upslope" storm condition, which can produce high prec1—
pitation, but over longer periods of time and (2) the in-
tense thunderstorm, of short duration, but of sometimes
very high intensity. Of these storm types, the high in-
tensity, short duration thunderstorm will produce the
greatest runoff in a small basin and is the storm for
which the City of Colorado Springs drainage structures
have been designed for many years.

The location of this basin is at the face of the
Front Range. The mountainous area does not often receive
the intense thunderstorm considered in the design criteria.
The subject basin is also a considerable distance from the
"ma jor” storm line which the records indicates exists
about 10 miles east of the mountain front. However, the
existing criteria for the City of Colorado Springs is
standard for the entire city and makes no allowances for
this condition.

The method of runoff conputation utilized in this
report is the MODIFIED SCS METHODOLOGY, outlined in the
manual for Determination of Storm Runoff Criteria by the
City of Colorado Springs, dated March, 1977.

The calculations were based upon two different fre-
quencies. A five-year frequency six-hour duration storm
was used with 2.1 inches of precipitation. Calculations
were also made for the one hundred year frequency, six-
hour duration storm using 3.5 inches of precipitation.



